1. INTRODUCTION 
AIN
films have many applications in microelectronics and optics. Typical applications are barrier films, dielectric films for thin film capacitors and optical films. There are two dominating methods for fabrication of these films:
+I-A physical vapor deposition (PVD) based on sputtering of an AIN target. Working gas used for this process is Ar. +I-A plasma enhanced chemical vapor deposition (PECVD) based on sputtering of a target in a reactive gas. Aluminum target and a mixture of N2 and Ar as a working atmosphere are used for this process [1] .
The PVD process is easier for control and the films are well defined. However, the target is heated on the high temperature during sputtering and is broken very often. With respect to the high price of this target, the PECVD process is preferred.
"Tuning" of working conditions of PECVD is not simple. This process depends on following factors namely:
+I-On sputtering of the target. +I-On volume plasmo-chemical processes (AI+N 2+Ar) and on a ratio between number of sputtered atoms of aluminum and number of molecules of the reactive gas. +I-On surface synthesis of an AIN film.
+I-Theoretical description of a PECVD process is very complicated. Therefore DOE has been used for calculation of a mathematical model, which describes this process.
BASIC METHODS OF AIN THIN FILMS

FABRICATION
Physical vapor deposition is based on bombardment of an AIN target by positive ions of a working gas. This gas is inert. Atoms of AIN are sputtered from the target and create a thin AIN film on a substrate. The pressure of a working gas used for this process is from 4 to 6 Pa usually.
Intensity of an ion rain on the target is supported by a magnetic field usually. This field causes a spiral movement of electrons, intensifies ionization gain and bombardment of the target with positive ions of working gas.. Such an arrangement is called magnetron sputtering. The schematic arrangement of a magnetron is shown in Fig. 1 .
There are two types of magnetrons used for magnetron sputtering. A planar type is shown in Fig.  2 , a circle type in Fig. 3 .
The principle of a process of magnetron sputtering is schematically shown in Fig. 4 . A plasma enhanced chemical vapor deposition (PECVD) is based on sputtering of a target in a mixture of an inert and reactive gas. Arrangement of PECVD is the same like arrangement of PVD. However, instead inert working gas is used a mixture of inert and reactive gas. Atoms sputtered from the target react with the molecules of the reactive gas and -* Temperature of the target. -* Power of a magnetron. -* Ratio between the reactive gas and the inert gas in the recipient.
The theory of reactive sputtering is very complicated, because too many factors influence the result of this process.
Therefore the process has been mathematically described using DOE. The calculation of a model is necessary with respect to optimization of results of the PECVD process. 
(10, 11) 
PRINCIPLE OF DOE
The principle of DOE is shown in Tab. 1. A schematic diagram of DOE is presented for the simplest type of DOE, experiments of the type 2 2 .
Schematic diagram is shown in Tab. 1. Type of experiments 2 3 has been used for our calculation
Residuum sum of squares is calculated as: ... +bj23XjX2X3 + .
Coefficients of the model can be calculated as:
A test characteristic of a mathematical model is: The calculated mathematical models fit the process with surprising accuracy.
A model for the loss factor:
Following mathematical models have been found:
A model for the capacitance: 970-0, 0076a+ 0,206b-0, 0021c+0,00015ac D = -0,302+0,0023a+0, 184b+0, 0256c-0,0012ab--0,013bc-0, 00012ac+0, 000088abc (18) Where a ... power of the generator (70 to 150 W), b ... Ar pressure (1,5 to 2,5 Pa), c ... N2 flow (10 to 15 ml/min).
An example of the model for calculation ofD is shown in Fig. 6 . The shape of the model is presented for two parameters only.
Both the models have been verified by comparison with parameters of capacitors fabricated in the middle and near the borders of working conditions. The inaccuracy of the models has been lower than 10 %.
Frequency dependence of the capacitance C and the loss factor D of AIN capacitors is shown in Fig. 7 . The conditions of fabrication have been: power 70W, pressure of Ar 1,5 Pa, flow ofN, 10 ml/min. It has been found that the fabrication of AIN using PECVD method depends strongly on the ratio between concentration of Ar and N 2 . The power of the generator influences growth rate of the layer too, however this influence is less significant than ratio of gases concentration. ACKNOWLEDGEMENT The work has been carried out as a part of a project "Diagnostics of Materials", number MSM6840770021
